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(57) ABSTRACT

A production machine or machine tool has a memory nto
which a part program incorporating HMI 1nstructions 1n the
form of script segments 1s loaded, wherein the HMI 1nstruc-
tions are evaluated by a processing component during the
execution of the part program and wherein a display unait 1s
controlled by the processing component for displaying HMI
outputs. A corresponding method and a computer program
for executing the method are also disclosed.
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PRODUCTION MACHINE OR MACHINE
TOOL AND METHOD FOR OPERATING
SUCH A MACHINE TOOL

CROSS-REFERENCES TO RELATED
APPLICATIONS

This application claims the priority of European Patent
Application, Serial No. 14188424.77, filed Oct. 10, 2014,
pursuant to 35 U.S.C. 119(a)-(d), the content of which 1s

incorporated herein by reference 1n 1ts entirety as 11 fully set
forth herein.

BACKGROUND OF THE INVENTION

The present invention relates to a program-controlled
production machine or machine tool, also referred to below
as a machine for short, together with a method of operating

such a machine. Here, the term production machine or
machine tool 1s generally to be understood as a program
controlled automation system, and hence for example also as
an industrial robot.

The following discussion of related art 1s provided to
assist the reader in understanding the advantages of the
invention, and 1s not to be construed as an admission that this
related art 1s prior art to this imnvention.

Production machines and machine tools are known 1n the
art. The term machine tool 1s used to refer to all machines
which are used, among other purposes, for processing work
on workpieces with tools 1 mechanical engineering and
toolmaking. Machine tools thus include, especially, so-
called NC- or CNC-machines. One example of a production
machine 1s a printing machine. It 1s well-known that an
industrial robot 1s a programmable universal machine, which
1s mntended and equipped for processing work on and han-
dling of workpieces and for assembly activities.

In the case of machines of the aforementioned type, an
operator can usually influence, for example parameterize or
configure the machine. Displays required for these purposes,
for example 1n the form of outputs with a display device 1n
the form or similar to a display screen, or inputs for example
via a keyboard or the like, are typically performed via an
operator control and monitoring system. Such an operator
control and monitoring system can be realized as a device
which 1s stand-alone but i1s assigned to the production
machine or machine tool, or as functionality which 1s
incorporated into the production machine or machine tool.
When an operator control and monitoring system 1s refer-
enced herematter, this 1s always meant to include both
possible forms of embodiment.

In the operation of the production machine or machine
tool, the operator control and monitoring system 1s used, for
example, to display system states (position information,
status or error messages, etc.). Dialog masks used for this
purpose have until now been programmed specifically for
cach application situation, and are integrated either perma-
nently or for downloading into a so-called run-time envi-
ronment of the production machine or machine tool.

It would therefore be desirable and advantageous to
obviate prior art shortcomings and to provide an improved
machine of the aforedescribed type and a method for its
operation, which permits greater tlexibility 1n the specifica-
tion and/or processing ol dialog masks or the like.

SUMMARY OF THE INVENTION

The production machine or machine tool has, as 1s known
in the art, a processor together with a memory. Loaded into
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the memory 1s a part program which can be executed by the
processor and which 1s executed when the machine 1s
operating. The part program also 1corporates instructions
for a control and monitoring system which 1s either incor-
porated into the production machine or machine tool or 1s
assigned to 1t. Such a control and momitoring system 1s also
often referred to as an HMI (Human-Machine-Interface)
system, and accordingly 1n what follows the instructions 1n
the part program which relate to it are referred to briefly as
HMI instructions. During the execution of the part program,
these HMI instructions can be evaluated by a processing
component. Here, the processing 1s carried out such that a
display unit of the operating and control system, for example
a screen or the like, can be controlled by the processing
component for displaying HMI outputs, and 1s controlled
during the operation of the machine.

One advantage of the approach suggested here consists 1n
the fact that the part program incorporates the HMI instruc-
tions, so that the display of an HMI output can be directly
dependent on the status of the part program and/or of
statuses of the production machine or machine tool which
are administered by the part program. This permits the
greater tlexibility, mentioned further above, 1 the specifi-
cation or processing ol the HMI outputs. Apart from the
embedding of the HMI 1nstructions in the part program, this
1s based on the processing component. This processing
component 1s software functionality which 1s defined and
equipped to evaluate the HMI 1nstructions 1n a way similar
to an interpreter. The result of such an evaluation can be the
need to show or change an HMI element on the display unat.
An HMI element permits, for example, the representation of
a measured value, an item of position data, a user mput and
so on, or the showing of a graphical representation of a part
of the machine, this last if necessary together with a mea-
sured value, an 1tem of position data, a user mput etc.
Accordingly, an HMI element may if necessary have an
underlying parameterizable template, so that the one and
same template can be used for showing, for example, several
measured values. A relevant HMI element which 1s to be
used will be uniquely referenced i the HMI instructions, for
example by an appropnate label. Hence, in what follows the
expression HMI element 1identifies either a label used within
the HMI 1nstruction, the resulting display on the display unit
or the underlying template, depending on the context.

Use of the processing component makes it possible to
separate out logically the HMI 1instructions included in the
part program during its processing. The HMI instructions are
evaluated 1n such a way that HMI elements 1n them can be
identified by the relevant labels which are used. The pro-
gram code instructions required for the display of any
particular HMI element do not need to be part of the part
program, and most importantly do not need to be executed
interpretively. Instead, when an HMI element referred to 1n
the HMI 1nstructions 1s identified, the processing component
1s used to mmvoke program code instructions, collected
together 1n a library or the like, for the suitable display of the
HMI element concerned.

Over and above this, the processing component 1ncorpo-
rates a language element evaluation unit together with an
HMI element administration unit, wherein the language
clement evaluation unit can, by reference to the HMI
instructions, identity HMI elements referred to there and, by
the HMI administration unit, an HMI output can be gener-
ated for each i1dentified HMI element.

The language element evaluation unit carries out a syn-
tactical and/or semantic evaluation of the HMI 1nstructions
or each HMI instruction individually. In doing this, the
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language element evaluation unit functions like a so-called
parser, and hence will also be referred to below for short as
a parser. The result of the processing of an HMI instruction
by such a parser can be a label used in the HMI instruction,
that 1s the referencing of an HMI element. The reference to
the 1dentitying label concerned can be used 1n mvoking the
HMI element administration unit, which acts in a certain
sense as an access function for an HMI element library. This
library 1ncorporates suitable program code istructions for
the display of a plurality of HMI elements, and for each
permits the invocation of an HMI element for the display
(HMI output) on the relevant display unait.

According to an advantageous embodiment of the present
invention, the processing component may act as a means for
evaluating a syntax and/or semantics defined for the HMI
instructions. Here 1t may be, for example, that the HMI
instructions are embedded 1n the part program in an XML
format or the like. It 1s known that an XML format 1is
comparatively easy to evaluate automatically, and 1n spite of
its simple automatic evaluability 1s nevertheless very easy
for a programmer or other operating staifl to read, so that
HMI 1nstructions 1n such a format can easily be created, and
equally easily modified and/or maintained.

According to another advantageous feature of the present
invention, HMI 1nstructions incorporated in the part pro-
gram may cause additional HMI instructions to be created
automatically. These additional HMI 1nstructions can refer
more individually to the status of the part program and/or to
statuses of the production machine or machine tool which
are administered by the part program.

The 1invention 1s implemented 1n software and hence does
not only relate to the production machine or machine tool as
a device together with a corresponding method for its
operation, but also to a computer program with program
code structions which can be executed by a computer
together with a storage medium with a computer program of
this type, that 1s a computer program product with program
code facilities, and finally also to a production machine or
machine tool into the memory of which such a computer
program 1s or can be loaded as a means of executing the
method.

BRIEF DESCRIPTION OF THE DRAWING

Other features and advantages of the present mvention
will be more readily apparent upon reading the following
description of currently preferred exemplified embodiments
of the invention with reference to the accompanying draw-
ing, i which:

FIG. 1 shows a schematic diagram of a production
machine or machine tool according to the present invention,
and

FIG. 2 shows a schematic diagram corresponding to FIG.
1 with additional functionality in the area of the processing
component.

DETAILED DESCRIPTION OF PR
EMBODIMENTS

L1
M

ERRED

Throughout all the figures, same or corresponding ele-
ments may generally be indicated by same reference numer-
als. These depicted embodiments are to be understood as
illustrative of the invention and not as limiting in any way.
It should also be understood that the figures are not neces-
sarily to scale and that the embodiments are sometimes
illustrated by graphic symbols, phantom lines, diagrammatic
representations and fragmentary views. In certain instances,
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details which are not necessary for an understanding of the
present ivention or which render other details difficult to
percerve may have been omitted.

Turning now to the drawing, and in particular to FIG. 1,
there 1s shown 1n a schematically simplified form and with
no specific details a production machine or machine tool 10,
referred to below for short as a machine 10. This 1ncorpo-
rates, 1n a way which 1s known per se, a processing unit in
the form or nature of a processor 12 together with a memory
14. Loaded into the memory 14 1s a part program 16, which
can be executed by the processor 12 and which 1n turn
defines specific functionality of the machine 10. The part
program 16 incorporates HMI instructions 18 and these are
provided indirectly or directly for the actuation of a control
and monitoring system 20 which 1s either in the form of a
stand-alone device assigned to the machine 10 and linked to
this for communication purposes in a basically known
manner, or 1s integrated into the machine 10.

The control and monitoring system 20 incorporates a
display unit 22, such as for example a screen or the like,
together with a processing component 24. This processing
component 24 1s soitware functionality implemented 1n the
form of a computer program, possibly distributed, so that
this can also be loaded together with the part program 16
into the memory 14 or into a memory, not shown separately,
of the control and monitoring system 20. Since the process-
ing component 24 1s, at least functionally, assigned to the
control and monitoring system 20, 1t 1s shown 1n the diagram
in FIG. 1 as a part of the control and monitoring system 20.

By the processing component 24, the display unit 22 can
be controlled for the purpose of creating HMI outputs,
namely for the display of HMI elements 26, 28. An HMI
clement 26, 28 1s, for example, a display of positional data
for the machine 10 concerned, the display of an 1nput field,
for example for parameterizing or configuring the machine
10, a graphical display of the machine 10 1itself or of a
machine element, 11 necessary supplemented by an item of
status data and/or an input field, etc.

The processing component 24 acts a means of evaluating,
a syntax and/or semantics, which are defined for the HMI
instructions 18 where, for example, 1t might be that the HMI
instructions 18 are incorporated into the part program 16 1n
an XML format or the like.

In the case of the form of embodiment shown, the
processing component 24 mcorporates a language element
evaluation unit 30 together with an HMI element adminis-
tration unit 32, 1n what follows referred to for short simply
as an administration unit 32. The language element evalu-
ation unit 30 makes available a function such as 1s known
per se from a so-called parser, and correspondingly 1n what
follows 1s referred to as a parser 30 for short. The HMI
instructions 18 are evaluated by the parser 30. In doing so
successive individual labels 34 incorporated in the HMI
istructions 18 are, for example, 1dentified.

In the diagram 1n FIG. 1, only one label 34 1s shown, and
this too only 1n a symbolically simplified form. The char-
acter string “xxxx” here stands for any meaningful character
string which may be used within the HMI 1nstructions 18,
for example the character string “Input field”, which refer-
ences a corresponding HMI element 26, 28 1n the form of a
unique label 34. Thus in the case of a label 34 “Input field”
an HMI element 26, 28 for the graphical display of such an
iput field 1s referenced.

If the parser 30 has separated out, by a separation corre-
sponding to the syntax and/or semantics used 1n each case
during the formulation of the HMI instructions 18, a label 34
incorporated in the HMI 1nstructions 18 and 1n this way has
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identified a relevant referenced HMI element 26, 28, it 1s
possible by the administration unit 32 to generate on the
display unit 22 an HMI output for each identified HMI
clement 26, 28. In doing this, the administration unit 32
functions to some extent as an interface or access to a library

36 with HMI functions. It a relevant identified label 34 is

communicated to the administration unit 32, by reference to
this label a selection 1s made in the library 36 of an
associated HMI function together with the subsequent invo-
cation of the relevant HMI function, so that an appropriate
HMI display results on the display unit 22. Here, the
administration unit 32 1s also responsible for the handling,
evaluation and/or processing of user inputs or other operat-
ing actions of the user i respect of an HMI element 26, 28,
and 1 doing so, for example, passes back to the part
program 16 a numerical value mput by a user as part of a
parameterization.

Because the HMI instructions 18 are embedded 1n the part
program 16 in the form of script segments or the like, the
nature or content of HMI outputs can depend on the HMI
instructions 18 incorporated in the part program 16. The
interpretation of the HMI instructions 18 1s defined by
processing rules previously agreed, or defined in the part
program 16. The processing of the HMI instructions 18
and/or of the processing rules 1s etlected by a processing
component 24, which 1s integrated into the run-time envi-
ronment of the machine 10 concerned or into the run-time
environment of a control and monitoring system 20 incor-
porated 1nto the machine 10 or assigned to the machine 10.
In the case of the form of embodiment shown, the processing
1s eflected by the parser 30 together with the administration
unit 32. The parser 30 carries out the interpretation of the
HMI instructions 18 and forwards the processed instruc-
tions, here for example 1dentified labels 34, to the adminis-
tration umit 32. This latter 1s responsible for the generation
of the graphical and/or interactive control elements, that 1s
tor the generation of the relevant HMI output. The parser 30
and administration unit 32 can also form one unait.

The processing component 24 can be assigned to the
relevant part program 16 by a user. The processing compo-
nent 24 can also be activated from within the relevant part
program 16 by the execution of an instruction which leads
to an HMI output.

The processing component 24, 1n particular 1its parser 30,
can for example here also process and evaluate so-called
XML-schema definitions. Using an XML-schema 1t 1s, for
example, possible to define an HMI element 26, 28 com-
posed of several HMI elements 26, 28, where the specific
form of the composition can depend on the status of the part
program 16 and/or on the status of the machine 10. The
processing component 24, 1in particular 1ts parser 30, can in
addition or alternatively also process and evaluate condi-
tional 1nstructions, so that HMI outputs which depend on the
status of the part program 16 and/or on the status of the
machine 10 are also possible. An example of this 1s the
pseudocode copied 1n below:

IF ( condition ) THEN
labell [ Parameter |
ELSE

label2 [ Parameter |
END

An example of a condition evaluated 1n this case by the
processing component 24, in particular 1its parser 30, 1s a
condition which refers to a variable used 1n the part program
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16, where the variable represents for example a status of the
part program 16 or of the machine 10, that 1s for example a
condition such as:

“IF (Automatic=ON) THEN”

It 1s then possible, by ditferent labels 34 and depending on
the condition concerned, to invoke individual HMI elements
26, 28 as the HMI output.

In addition 1t 1s also possible within the part program 16,
and/or the HMI istructions 18 1n it, to set up definitions
which are taken into account in the evaluation of the HMI
istructions by the processing component 24, 1n particular

its parser 30, thus for example a definition such as:
“DEFINE Automatic=(conditionl) AND NOT (condi-
tion2)”

The approach presented here also permits 1n another way
an HMI output which depends on a status of the part
program 16 and/or on statuses of the machine 10 which are
administered by the part program 16. As an example of this,
a short part program 16 1s copied in below, and the further
explanation relates to this together with the supplemented
diagram of FIG. 2 opposite FIG. 1:

;<r__parameter_ list>

<variabie index="0" text="R-Parameter index 0 />
<variable index="1" text="R-Parameter index 1 />
<variable mmdex="2" text="R-Parameter index 2" />
<variable index="3" text="R-Parameter index 3 />
<variable immdex="4" text="R-Parameter index 4" />
<variabie index="5" text="R-Parameter index 5 />

;</r__parameter__list>

F1000 G94
GO X0 YO
G91

R[1]=20
R[2]=30
R[3]=40
R[4]=20

Y= R[1] X100
M2

The text enclosed between the labels 34 “<r_parameter_
l1st>" and “</r_parameter_list>" represents the HMI instruc-
tions 18 embedded 1n the part program 16, and the labels 34
tie the HMI instructions 18 together as a block, that 1s they
define the beginning and the end of the HMI instructions 18.
When the parser 30 identifies the label 34 <r_parameter_I-
1st> this causes the invocation of a software function 38
which, for example, 1s also defined 1n the form of an XML
code and 1s stored 1n the library 36. The specific function can
then be freely defined. In the present example, so-called
R-parameters, that 1s computational parameters for the pro-
cessing program, are to be extracted from 1t.

In the case of the example shown, a value 1s assigned to
cach of the computational parameters by the instructions
“R[1]=207, “R[2]=30", “R[3]=40” and “R[4]=20". For the
purpose ol 1dentifying these instructions and for extracting
the relevant items of data, the software function 38 which 1s
invoked 1tself acts at least partially as a parser, or calls up a
parser 30. The HMI 1nstruction 18 *“<variable index="1"
text="R-Parameter index 171>" within the block defined by
“<r_parameter_list” and “</r_parameter_list>"" makes of the
relevant computational parameter which 1s to be extracted
more specific (index="1") and incorporates details for the
HMI output (text="R-Parameter index 0”’). Because, 1n the
example described here, the invocation of the software
function 1s eflected by reference to the label “<r_parameter_
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l1st>", a reduced amount of data (index="1"") 1s suflicient for
the further specification of the particular computational
parameter which 1s specifically to be extracted. However,
this 1s specific for the extraction of computational param-
cters for the part program 16, and in the case of the
extraction of other i1tems of data from the part program 16
some other type of specification may be necessary.

The processing of the part program 16 by the software

tfunction 38 which was mvoked i1s effected, for example, by
a so-called SAX parser. As 1s known, such a parser processes
a file, 1n this case the part program 16, line-by-line, and for
cach returns individual results, including also labels 34 and
the like contained 1n the line concerned. It 1s possible 1n this
way, by appropriate programming of the software function
38, to search automatically by this for particular labels 34,
so 1n this case labels 34 which identily a computational
parameter. When a label 34 which i1s sought has been
identified, the software function generates an HMI element
26, 28, or more precisely the code for an HMI element 26,
28 or the code for mnvoking an HMI element 26, 28.

In the example selected, the resulting HMI element 26, 28
cllects the display of the instantaneous value of the compu-
tational parameter concerned, together with an explanatory
text, which 1s basically freely selectable (text="R-Parameter
index 17). The resulting HMI 1nstruction, generated by the
soltware function 38 during the automatic evaluation of the
part program 16, then reads, for example:

<control name = “EditR1” xpos = 8 ypos = 10 refvar = “[Reference to
variable list[1]]”/>
<control name = “TextR1” xpos = 20 ypos = 10 refvar = “[Reference to

text list[1]]7/>.

Here, “EditR1” and “TextR1” are names, “8”” and “10” or

“20” and “10” respectively are the positions of the HMI
output and, by “refvar”, in this case the value of the first
computational parameter (R[1]), together with the text (“R-
Parameter index 1) assigned to the HMI instructions 18
incorporated in the framework of the part program 16 are
read out mm a list of vanables or texts are transferred
indirectly, that 1s 1n the form of a reference, and are used for
the HMI output.

If the software tunction 38 generates code for an HMI
clement 26, 28 then, apart from the HMI instructions 18
incorporated 1n the part program 16, further HMI 1nstruc-
tions 40 may sometimes result, namely for example 1n the
memory of the control and monitoring system 20 or of the
processing component 24, and when the part program 16 1s
executed these are then executed in the course of the
processing the HMI instructions 18 incorporated in the part
program 16. They may be immediately executable or may
reference an HMI function held ready in the library 36. In
this way, alongside the HMI instructions 18 incorporated in
the part program 16 an additional level virtually arises, with
turther HMI 1nstructions 40. Finally, these can again be
evaluated, precisely like the HMI 1instructions 18 incorpo-
rated in the part program 16, in that the further HMI
instructions 40 are evaluated by the parser 30 or a separate
parser, and HMI eclements 26, 28 referenced in them are
identified and, for each identified HMI element 26, 28, an
HMI output is generated by the HMI element administration
unit 32 or a separate administration unit.

Although the invention has been illustrated and described
in more detail by the exemplary embodiment, the invention
1s not restricted by the example(s) disclosed, and a specialist
can derive other variations from these without going outside
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the scope of the protection for the mvention. The approach
described here simplifies the creation of generic dialog
masks by the user. The specification of any particular dialog
mask and the HMI elements 26, 28 which 1t incorporates are
held 1n the part program 16 concerned, so that it 1s possible,
for example, to offer program-specific masks for the input of
process parameters.

Individual salient aspects of the description submitted
here can thus be brietly summarized as follows: using the
approach presented here, a production machine or machine
tool 10 1s specified, into the memory 14 of which 1s loaded
a part program 16 which incorporates HMI instructions 18
in the form of script segments, together with a corresponding
method and a computer program 24 for executing the
method, wherein the HMI instructions 18 can be evaluated
by a processing component 24 during the execution of the
part program 16 and wherein a display unit 22 can be
controlled by the processing component 24 for the purpose
of showing HMI outputs 26, 28.

While the invention has been illustrated and described 1n
connection with currently preferred embodiments shown
and described 1n detail, 1t 1s not intended to be limited to the
details shown since various modifications and structural
changes may be made without departing in any way from the
spirit and scope of the present invention. The embodiments
were chosen and described 1n order to explain the principles
of the invention and practical application to thereby enable
a person skilled in the art to best utilize the invention and
various embodiments with various modifications as are
suited to the particular use contemplated.

What 1s claimed as new and desired to be protected by
Letters Patent 1s set forth in the appended claims and
includes equivalents of the elements recited therein:

1. A production machine comprising:

a control and monitoring system,

a memory having a part program loaded into the memory
and incorporating Human-Machine-Interface (HMI)
instructions for the control and monitoring system,

a processor executing the part program,

a processing component comprising an evaluating lan-
guage element constructed as a parser, and an admin-
istrating HMI element, wherein the processing compo-
nent evaluates a syntax or semantics defined for the
HMI instructions during execution of the part program,
and

a displaying controlled by the processing component and
displaying HMI outputs,

wherein the evaluating language element 1dentifies HMI
clements that are referenced in the HMI instructions
and successively i1dentifies individual labels incorpo-
rated 1n the HMI instructions,

wherein the administrating HMI element generates an
HMI output for each i1dentified HMI element, and

wherein the HMI instructions are embedded in the part
program in XML format and wherein, when the HMI
instructions are identified by the evaluating language
element, a software function 1s initiated based on the
identified individual label, with the software function
defined as an XML code and being stored in a library.

2. The production machine of claim 1, wherein the
processing component 1s embodied as a computer program
that 1s loaded 1nto a memory of the production machine and
executed by a processor of the production machine during
operation of the production machine.

3. The production machine of claim 1, wherein for 1den-
tification of the HMI 1nstructions and for extracting relevant
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items of data from the part program, the mitiated software
function itself acts at least partially as the parser, or calls up
the parser.

4.

A method for operating a production machine, com-

prising;:
executing a part program that incorporates Human-Ma-

chine-Interface (HMI) 1nstructions for a control and
monitoring system,

during execution of the part program, determining the

HMI 1nstructions with a processing component which
includes an evaluating language element configured as
a parser that evaluates a syntax or semantics defined for
the HMI instructions and successively identifies 1ndi-
vidual labels incorporated in the HMI 1nstructions

generating with an administrating HMI element a corre-

sponding HMI output for each identified HMI element,
and

a displaying controlled by the processing component and

displaying HMI outputs,

wherein the HMI instructions are embedded in the part

3.

program 1n XML format and wherein when the HMI
istructions are identified by the evaluating language
clement a software function 1s initiated based on the
identified individual label, with the software function
defined as an XML code and being stored in a library.
The method of claim 4, turther comprising;:

executing the software function and generating additional

HMI 1nstructions during execution of the identified
software functions,

determining the additional HMI instructions with the

evaluating language element and 1dentifying additional
software functions referenced 1n 1n the additional HMI
instructions, and

generating with the administrating HMI element a corre-

0.

sponding HMI output for each identified HMI element.
A computer program stored on a non-transitory com-

puter-readable medium and comprising with program code,
wherein when the program code 1s loaded into a memory of
a production machine and executed by a processor of the
production machine, causes the production machine to
execute a part program that incorporates Human-Machine-
Interface (HMI) instructions,
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determine, during execution of the part program, the HMI
istructions with a processing component which
includes an evaluating language element configured as
a parser that evaluates a syntax or semantics defined for
the HMI 1nstructions and successively identifies indi-
vidual labels incorporated in the HMI 1nstructions,
generate with an administrating HMI element a corre-
sponding HMI output for each identified HMI element,
and
control with the processing component a displaying of the
HMI output,
wherein the HMI instructions are embedded 1n the part
program 1n XML format and wherein when the HMI
istructions are identified by the evaluating language
clement a software function 1s initiated based on the
identified individual label, with the software function
defined as an XML code and being stored in a library.
7. A computer program product comprising a non-transi-
tory computer-readable medium with computer-readable
program code stored thereon, wherein when the program
code 1s loaded into a memory of a production machine and
executed by a processor of the production machine, causes
the production machine to execute a part program that
incorporates Human-Machine-interface (HMI) 1nstructions,
determine, during execution of the part program, the HMI
istructions with a processing component which
includes an evaluating language element configured as
a parser that evaluates a syntax or semantics defined for
the HMI 1nstructions and successively identifies indi-
vidual labels incorporated in the HMI 1nstructions,
generate with an admimstrating HMI element for a con-
trol and monitoring system a corresponding HMI out-
put for each identified HMI element, and
control with the processing component a displaying of the
HMI output,
wherein the HMI instructions are embedded in the part
program 1n XML format and wherein when the HMI
instructions are identified by the evaluating language
clement a software function 1s initiated based on the
identified individual label, with the software function
defined as an XML code and being stored in a library.
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